Branched chain aminotransferase isoenzymes. Purification and characterization of the rat brain isoenzyme.
This paper presents the first complete purification of the branched chain aminotransferase (EC 2.6.1.42) from rat brain cytosol (BCATc). On sodium dodecyl sulfate-polyacrylamide gel electrophoresis the enzyme appeared as a single band with a molecular mass of 47 kDa; however, gel exclusion chromatography suggested that BCATc is a dimer. Comparison of tryptic peptide maps of BCATc and the mitochondrial form of the enzyme (BCATm) indicated that they are different proteins. Experiments with protein labeling reagents, in particular sulfhydryl reagents, also suggested that there may be some distinct structural differences in BCATc and BCATm. Nevertheless, BCATc and BCATm showed similar specificities for amino acid and alpha-keto acid substrates. Both enzymes transaminated branched chain amino acids, their straight chain analogs, L-alloisoleucine and glutamate. A broader range of alpha-keto acids than amino acids was accepted as substrate including alpha-ketobutyrate and the alpha-keto acid of methionine. Both enzymes exhibited ping-pong kinetics with apparent Km values for leucine and isoleucine of about 1 and 5 mM for valine, respectively. Km values for alpha-ketoglutarate ranged from about 0.6 to 3 mM depending on the amino acid substrate. Polyclonal antibodies were raised in rabbits against purified BCATc. BCATc antiserum neutralized branched chain aminotransferase activity in rat brain cytosol but did not affect the activity in a heart mitochondrial extract. However, immunoblotting showed that BCATc and BCATm do share common epitopes since BCATm antiserum recognized BCATc on the immunoblots. The tissue distribution of BCATc was examined using BCATc and BCATm antisera. These data showed that BCATc was found in adult and fetal rat brain, cultured cells from fetal rat brain cortex, ovary, and placenta. Brain had the highest activity followed by ovary, fetal brain, and placenta. BCATc was not found in fetal liver, adult rat liver, or a rat hepatoma cell line. These data provide clear evidence that BCATc, unlike BCATm, is restricted to several highly specialized tissues.